About the impact of water movement on the permeation behaviour of nanoparticles in mucus.
The purpose of this study was to establish a method to evaluate the diffusion behaviour of nanoparticles (NP) in mucus taking also the water movement into account. For this purpose, NP based on different chitosan derivatives, either thiolated or not, and marked with fluorescein diacetate were prepared by ionotropic gelation with hyaluronan. NP size and polydispersity were in the respective intervals 363.5±33.3-385.7±36.5nm, and 0.35±0.11-0.39±0.10. An in vitro study of water-assisted NP transport through mucus was realized by filling the barrel of a syringe kept in vertical position, tip down, with mucus. Then a bottom-to-surface PBS flow across the mucus layer was realized by connecting the tip of the syringe to the bottom of a vertical cylindrical vessel by a flexible tubing, filling the vessel with PBS, level with the surface of the mucus layer in the syringe, and dripping PBS into the vessel without causing any phase mixing. Although the mucoadhesive NP interact more strongly with the mucus, yet they are able to overcome this barrier with the aid of the water movement from lumen to epithelium. This new method promises to be more predictive of in vivo NP transport across the mucus than already reported methods, as it takes into account the water movement and regulates its contribution to the physiologic value.